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SI 1. Experimental Information. 2
The starting materials GdCl 3 ·6H 2 O (Aldrich), NaCl (Panreac), hexamethylenetetramine 3 (HMT) (Aldrich), and NaC 12 H 25 SO 3 (Aldrich) were purchased from commercial sources and 4 used as received. 5
Synthesis of LLH-1. Gd 2 (OH) 5 Cl·1.5H 2 O was synthesized according to the homogeneous 6 alkilization route by using NaCl as the anion source and HMT as the ARR.
1 A mixture of 7 GdCl 3 ·6H 2 O (0.659 g; 5 mmol), NaCl (0.950 g; 32.5 mmol), and HMT (0.175 g; 2.5 mmol) 8 was dissolved in 500 cm 3 of decarbonated Milli-Q water, and the solution was heated at 9 refluxing temperature under continuous magnetic stirring (900 rpm) and argon gas protection. 10
After 10 hours, the resulting finely divided white powder was filtered, washed thoroughly 11 with Milli-Q water and ethanol, and dried at room temperature under vacuum. 12
Synthesis of LLH-2. LLH-2 was obtained by chloride-exchange of the as-synthesized 13
Gd 2 (OH) 5 Cl·1.5H 2 O in the presence of an excess of dodecyl sulfate anions.
2 In a typical 14 procedure, 100 mg of LLH-1 were suspended in 100 mL of Milli-Q water containing 5 mmol were collected in a Multimode atomic force microscope (Veeco Instruments, Inc.). Typically, 23 a freshly diluted nanosheet suspension was deposited onto a clean Si wafer by spin coating at 24
N·m
-1 , respectively) using the tapping-mode in air at room temperature. Images were 1 recorded with a 0.5-1 Hz scan rate. Processing and analysis of the images were carried out 2 using the Nanotec WSXM-4.0 Beta 6.5 sofware (http://www.nanotec.es).
3 3
Physical Characterization 4
Field emission scanning electron microscopy (FESEM) studies were performed on a Hitachi 5 S-4800 microscope operating at an accelerating voltage of 20 kV and without metallization of 6 the samples. 7
Thermogravimetric analysis (TGA) of all compounds were carried out with a Mettler Toledo 8 TGA/SDTA 851 apparatus in the 25-800 ºC temperature range at a 10 ºC min -1 scan rate and 9
an air flow of 30 mL·min -1 . 10 X-ray diffraction (XRD) patterns were obtained using a Philips X'Pert diffractometer using 11 the copper radiation (Cu-Kα = 1.54178 Å). 12
Infrared spectra were recorded in a FT-IR Nicolet 5700 spectrometer in the 4000-400 cm Apiezon N grease, whose contribution was subtracted using a phenomenological expression.
Extensive calculations of the dipolar interaction energy were performed for s = 7/2 point-like 1 dipoles arranged in analogous crystallographic lattices to that of LLH-1 and LLH-2, and 2 using periodic boundary conditions. 3 4 5 1
SI 2. FT-IR Spectra of LLH-2. 2 3
The FT-IR spectra of LLH-2 confirms the successful DS -intercalation. Absorption broad 4 band at ca. 3350 cm -1 and the peak at around 1637 cm -1 reveals the presence water hydration 5 in the structure, and they are assignable to the O-H stretching vibrations and the H-O-H 6 bending mode of water, respectively. The band observed in the range 3400-3700 cm were almost retained, the thickness of the platelets increased by the anion exchange from Cl -6 to DS -. The ratio of the average particle thickness (from 69 to 229 nm; 3.3 times) before and 7 after the exchange of Cl -with the DS -mixture was consistent with the ratio of the basal 8 spacing (from 0.84 to 2.47 nm; 2.9 times) before and after the anion exchange determined by 9 PXRD. These measurements confirm the topochemical reaction of the intercalation, as 10 recently reported. 
